Introduction
Single-walled carbon nanotubes (SWNTs) are promising candidates for nano-electronic applications such as carbon nanotube field-effect transistors (CNT-FETs) due to their unique electric properties. For application of CNT-FETs, it is necessary to control the carrier type. An ion implantation technique is most commonly used for silicon, however, this method needs highly accelerated ions; energies are several keV or MeV. Those ions pass through SWNTs and just induce defects or break SWNTs. Thus we developed the new technique of ion implantation that employed ultra-low acceleration energy of 25 eV, which is almost the same energy to the displacement energy of a carbon atom from graphene sheet. The adsorbed oxygen molecules (O 2 ) surrounding SWNTs have influences on the transport characteristics. Hence, CNT-FETs were annealed and covered with thin SiN x films not to absorb O 2 to SWNTs.
In this abstract, we report the oxygen ion (O + ) irradiation effects on transport properties in the CNT-FETs with passivation films. By O + irradiation, it was observed that the on-current increased and the threshold voltage (V th ) was shifted. Figure 1 shows a schematic picture of a CNT-FET. The
Experimental
SWNTs were grown by thermal chemical-vapor deposition using ethanol and Co catalyst. These CNT-FETs were annealed and passivated with thin SiN x films in vacuum. 
Results and Discussion
Electrical properties for fabricated CNT-FETs before and after deposition of SiN x are shown in Fig. 3 , revealing that the FET characteristics were changed from p-type to n-type after depositing passivation films, which was caused by the removable of O 2 molecules from SWNTs. Figure 4 shows 
